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0 8.0 CLOSURE COST ESTIMATE 
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8.1 Background 

The surface impoundment closure cost estimate is based on removing sludge and 
contaminated soil, dewatering the sludge, and disposing of dewatered sludge 
and soil in a hazardous waste landfill. Pursuant t,o USEPA Guidance 
documents on preparing 'closure cost estimates, the criteria used in preparing 
this estimate are conservative. 

One of the key conservative assumptions is that the sludge will be dewatered to 
only 30% solids. Vendor. treatability studies and the actual field work on the 
1992 impoundment' cleanout indicates that it may be possible t,o produce a 
pressed cake with a higher solids content. Using a lower solids content 
produces a conservative cost estimate because it results in an increase in 
pressed cake tonnage which increases both the dewatering cost and landfill 
disposal cost. In addition, the landfill cost used is a current contract number, 
but can likely be reduced with negotiation. The effect of these conservative 
assumptions is to artificially inflate the projected cost for closure. Should more 
cost effective sludge processing technology be identified, BP will use the lesser 
cost technology. This makes the cost estimate yet ag~n conservative. 

Based on the above, the cost t,o close the MHR surface impoundment is 
estimated t,o be $2.8 million in 1993 dollars. The references used in developing 
this estimate include: 

1.. Vendor Budget Estimates - For areas such as sludge dewatering, budget 
cost information was collected from vendors. 

v' 
/ 

2. Plant Experience - Some of the cost information was provided by MHR 
project engineering personnel. Due t,o the fact that many costs are site­
specific, it was determined t,o be more accurate t,o use plant experience 
when available rather than text reference material. 

3. Guidance Manual: Cost Estimates for Closure & Post Closure Plans, Vol. 
III, Unit Costs, Nov. 1986 by US EPA - Unit costs were found here for 
areas such as sludge removal. 

4. Survey of Current Business - Used t,o determine the GNP implicit price 
deflators in orde1· to escalate costs where required. 
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8.2 Cost Estimate Summary 

The cost estimate summary (Figure 8- 1) shows the categories and subcategories 
considered in the development of the cost estimate. A 15% contingency has been 
included on the bottom li~e to account for unforeseen expenditures. The 
estimated total costs are $2.8 million. The major cost components of this 
estimate are sludge removal and dewatering which contributes $395,000, sludge 
disposal which contributes $589,000, · and soil . disposal which contributes 
$737,000. 

• 8.3 Key Assumptions and Calculations 

8.3.1 Key Assumptions 
One key assumption, the volume of sludge and emulsion contained in the SI was 
determined by a detailed calculations using actual impoundment top dimensions 
and then calculating volumes of various cro,$s-sections of the impoundment. The 
actual depth of the free water, emulsion, and sludge are based on the BPR 
March 1993 detailed impoundment sampling. This p·rovided the volumes of the 
sludge and emulsion as shown in Figure 8-2. Using the measured specific 
gravity of these layers, an estimate of the tonnage was developed. The key 
assumptions that form the basis of the cost estimate are shown in the Key 
Calculation Assumptions worksheet (Figure 8-3). In addition, backup 
information is provided in three Appendices: the Engineering Calculations 
(Appendix H); an<J the Vendor Budget Cost Information (Appendix I), and 
USEPA Worksheets Volume II of the Cost Guidance Manual (Appendix K). 

8.3.2 Calculations 
The calculations that result in the final costs are tabulated in the Impouridment 
Closure Calculations and Cost Detail tables in Figure 8-3. This information 
contains the mass balance information pertaining to sludge dewatering, as well 
as the details of the cost categories. Even though oil may be recovered in some 
of the processing steps, such as dewatering of the sludge, in line with the 
conservative estimation, no credit is included in the calculations. 
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8.4 Cost Components of the Estimate 

The cost components of the estimate axe discussed below: 

1. Free Oil Recovery - A cost allowance is included in the event that the free oil 
on the top of the impoundment could be skimmed off and recovered. Under 
cu1Tent conditions it is not technologically nor economically feasible to remove 
the thin film of oil. However to maintain. the conservative nature of the cost 
estimate the small cost component of $1,000 was included. 

2. Free Standing Liquid Removal and Treatment - The 1,069,000 gallons of free 
standing water is assumed to be removed by a third party contractor at an 
estimated cost of $11,000. The treatment of the water is assumed to be in the 
advanced w~ste water treatment plant (AWWTP) located on-site. The cost of 
treating wastewater, $.09 per gallon; is- base-d--on an in-house· BP study of the 
incremental costs associated with increased flows to the AWWTP. Although this 
cost will be absorbed by the refinery as an on going operating.cost, the treatment 

. cost, estimated as $96,200, is included. 

3. Emulsion Treatment - This step, a pretreatment step, would separate oil 
(recycle) and water (treatment) from an emulsion layer. The remaining sludge 
solids would be processed with the other SI sludge solids. These emulsion 
treatment costs were provided by a vendor and the equipment, chemicals and 
removal costs are estimated to be $43,000. It is likely that this step will not be 
feasible and thus an additional conservative factor is added. 

4. Sludge Removal/Dewatering - Sludge removal and dewatering is a significant 
· category accounting-for $395,000 of the total cost estiprnte. The most costly 
component of this step is the dewatering process fee, based on vendor 
information. Vendors who conducted treatability testing on· MHR sludge 
samples provided a budget cost number of $120/ton to dewater sludge to a 30% 
dry solids cake. A processing cost of $322,000 was derived from an estimate of a 
2,684 tons of filter cake The remaining cost of $73,000 includes the sub­
categories; power, mob/demob fee, additives, site prep, and job monitoring. 

5. Dewatered Sludge Treatment/Disposal - The total cost estimate for. this 
category is $585,000. The loading/handling of the sludge and a lab /hazardous 
characterization fee is estimated to equal $19,000. The disposal of the sludge is 
to a hazardous waste landfill. Transportation of $58/ton is based on actual 
refinery experience. Transportation of the 2,684 tons of sludge will cost 
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$156,000. The landfill disposal at $153/ton is based on current contractual 
information and results in a cost of $411,000. This is a conservative assumption 
as landfill rates are d~clining. 

6. Soil/Liner Removal - In this estimate removal of the soil and liner is 
considered one cost component. The total cost for removal is estimated to be 
$43,000. 

7. Soil/Liner Treatment & Disposal - The disposal of the soil/liner is to the 
hazardous waste landfill, consistent with the sludge, and with the same unit 
costs. The tons of soil exceed the tons of sludge, resulting in this being the most 
significant one cost category at a cost of $737,000. 

8. Remove/Dispose of Structures, et.c. - This category includes the cleaning of 
structures and pipes in the impoundment. These costs are based on plant 
experience. This cosfis estimated at $94,000. 

9. Backfill the Hole - In this estimate, the hole is partially-filled at a cost of· 
$149,000. A cost of $10,000 is included to provide for new pipe and a new sump 
for surface water control. The remaining $139,000 is to haul and place dirt. A 
unit cost of $9/ton is from recent refinery experience. 

10. Internal Engineering Costs - An in-house estimate of internal engineering 
costs indicate a cost of $40,000. These costs including project management, 
contractor oversight and corporate technical support are based on site 
experience. 

11. Outside Engineering Costs - Total outside engineering costs of $160,000 are 
estimated. These costs would include. closure design, closure certification, 
project management, closure report preparation, sampling and analysis, and 
risk assessmerit if needed. 

12. Contingency - A 15% contingency has been included. 
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Figure 8-1 Cost Estimate Summary 

".:~ j" I. 

COST ESTIMATE SUMMARY 
SURFACE IMPOUNDMENT CLOSURE 

FREE OIL RECOVERY . 

FREE STANDING LIQ. REMOVE AND TREAT 
Mobilize/Demobilize 
Uquld Removal 
Treatment/Process On site WWT Plant 

EMULSION REMOVAL AND TREATMENT 
Removal Cost 
Equipment Rental Cost 
Chemlcals Cost 
Other 

SLUDGE REMOVAL/ DEWATERING 
Moblllze/Demoblllze Fee 
Power 

Additives 
Dewaterlng Process Charge 
Site Prep · 
Job Monltorlng/Analytlcal 

SLUDGE TREATMENT/DISPOSAL 

Lab Fee/Haz Charact. 

Loading/Handling 

Transportation 

Landfill Fee 

SOIL/LINER REMOVAL 

Moblllze/Demoblllze Fee 

Excavate/Load 

SOIL/LINER TREATMENT/DISPOSAL 

Lab Fee/Haz Charact. 

Loading/Handling 

Tra'nsportatlon 

Landfill Fee 

Itemized 

$5,000 
$6,298 

$96,253 

$13,821 
$10,000 
$14,633 
$5,000 

$11,000 
$14,066 
$23,320 

$322,130 
$20,000 
$5,000 

$5,500 

$13,422 

$155,696 

$410,716 

$2,270 ., 

$40,614 

,j 

$5,500 

$16,923 

$196,301 

$617,829 

Subtotals 
$1,000 

' 

$107,551 

$43,386 

' 

$395,516 

.. ) 

~, 
·) --) $585,334 

$42,884 

$736;553 
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Figure 8-1 Cost Estimate Summary 

REMOVE/DISPOSE STRUCT .,RIP/RAP .ETC 

Structure11, remove and haul 

Clean Structures and Pipes 

Rip Rap wash 

Landfill Rip Rap 

BACKFILL THE HOLE 
New Pipe and Sump 

Haul and Place Dirt 

INTERNAL ENGINEERING COSTS 

OUTSIDE ENGINEERING COSTS 

Closure Design 

Closure Certification 

Project Mgmt 

Closure Report 

Sampling & Analysis 

Risk Assessment 

SUBTOTAL 

CONTINGENCY @ 20% 

TOTAL COSTS 

i, 

·1 

I 

I. 

i 

$400 

$15,550 

$0 

$77,718 

$10,000 

$139,271 

$10,000 

$10,000 

$30,000 

$25,000 

$56,000 

$30,000 

$93,668 

$149.271 

$40,000 

$160,000 

$2,355,163 

$471,033 

· $2,826,196 
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[ POND CHARACTERl~TIC DATA 

IMPOUNDMENT TOP SURFACE AREA 
Ft2 
Yd2 
Acre 

0 
Figure 8-2 SI Characterization Data 

ll 
REFINERY LOCATION 
POND NAME 
TREATMENT OPTION 

~onnalized Rectangular Dimenaione 
11,100 Length Ft. .... .. · .. · ..... ____ ,_.t .. { .. }3_ .. 6_·o ... ) 

2.3 Width Ft. 
Slope Top Width 

"'·r-•-•bo,_.e-rd..-----------------"!'V'!"'o"!'lu_m_e_, ~Ft~3,-.-------------"'4:'!!a~o~,8:,::6~3~6lope Btm Wtdth 

Depth, FT Yd3 ________ ....,..,1,..1,_,a,,.1,.,0...«..i,lope Rt Length 
Area ,FT2 Gal 3,597,569 ;lope Lft Length 

6.6 
87,430 

Bbl 85,656 ond Depth.ft, Top of Berm to Sludge Btm i,._r_e_e_o""il...,La_y_e_r ___________________ ,,,G'"'al,... ____ ....,..,..,... ........ ..,,..,._.,.:>:•"'.cc;c"!':c:c"'i"':i"'i::"'A'"';OOO=e-l, ·.·.·.-.,,,, 
\)jjj:{per C.F.) 

Layer Depth not Consistent, Vol. Estimated from Sampling) 

:·rs:l!;t/ij,0]IsI::000:> :urr,rx£ 

~ludge Layer 

''}/\ .. 

,oil/Lining LayerPond Btm 

71,476 

64,807 

68,302 

::::::: :!'':: .... • · .:. · · ·.• ?//ifs: 

~oil/Grevel • Pond Sidos 

iecovered Oil Cr~dit $/Bbl 
)ii Specific Gravity 

64,638 

54,878 

~••t of Combustion-Oil (Btu/lb) 
~e•t of Combuation·Solids (Btu/lb) 

Volume, Ft3 

Depth, FT 
Area ,FT2 

Volume.,.F't3 
, Depth, FT 

Area ,FT2 

Volume, Ft3 
Depth, FT 
Area ,FT2 

Volume, Ft3 
· Depth,.FT 

Area ,FT2 

Volume, Ft3 
Depth, FT 
Area ,FT2 

~eat of Combustion•lnsitu Sludge Layer {Btu/lb)·CALC No. 
~eat of Combustion-Soil/Lining Laver (Btu/lb) 

Yd3 
G.al 
Bbl 

_________ 1_4_2_,9_4_9-11,pecific Gravity • 

5,294 Lbs 
1,069.473 Tons 

25,464 
90,729 ,pecific·Gravity • 

Yd3 3,360 · Lbs 
Gal -----------6--7-8,""7""8-9-l!Tons 

Bbl 16,162 

Yd3 

_________ 1_2.,.2_,,.4,_3,,,4-IIS _pecific Gravity • 
4,535 Lbs ' 

Gal· 915,985 Tons 
Bbl 21,809 

Yd3 

__________ 2_1.,.,2_e_a-1S_pecific Gravity• 

1,0.10 Lbs 
Gal 204,005 Tona 
Bbl 

8,908,708 
4,454 

:=:::t:t::'.::'/::o::s1r 
5,541,226 

2,771 

8,087,963 
4,044 

3,313,756 
1,657 

FS Weter 

s 
·o 
w 

Emuliiion 
s 
0 
w 

Sludge 

s 
0 
w 

Soil/Uner 
s 
0 
w 

27,439 Specific Gravity • ::,::,:,:,::':','(?.,:::;:,:;:::: =,/;::::::::,::,:,::=::'2/24,: Soil/Uner 
Yd3 ---------·1"".""0""1-e-6-rLbs 3,830,409 S 

Gal 205,283 Tons 1,915 0 
~ w 

0.95 
LB/BBL·~ 

3,128 
:'2;:100: 

0 

FREEBOARD 
WATER 
EMULSION 
SLUDGE 
SOIL 

0.05 

VOLUME, FT3 
480,863 
142,949 
90,729 

122,433 
27,268 

TONS 

4,, 
'l6 TONS 

. 2,, 
TONS 

11.5 ~ 

E 
3,C 

TONS 
56 9 

··::.:.:.:.:.:.:.:.:. :-:-:-:,:::o, 

:-:,:.:,:.•,:,: ... :::::., .. •, ':::,:,:-:,·\:46' " 7 
TONS 

100 1,9 

I 
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Figure 8-3 Key Calculation Assumptions 

/kEv CALCULATION ASSUMPTIONS ll 

REMOVAL and TREATMENT 

Costs Include Removal and Dewatering 
m,aw,•te,rinc Alternative 

Fee$ 

Pre~Slabs, Containment, Utilities $ 

Monitoring/Analysis $ 

Sludge 
. Cornpoeltic,n wt% 

Cost $/kwh 

% of Dry Tons 
Cost-$/ton 

-(lciticlAiiiliii~di. 
Gel/Ton sludge 
Cost-$/Gol 

Ton/Ton sludge 
Cost-$/Ton 
Btu/lb 
(ilii«:) 

~olide % 
pi!% 

''=• 

0 
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Figure 8-3 Key Calculation Assumptions 

I\ ASSUMPTIONS D 
SLUDGE DRYING NOT INCLUDED i}\:::(:;;:o.= 

Foe$ 

SLUDGE TREATMENT/DISPOSAL 

Solids% 
Oil% 

Ohio Lendfill 

RAP, PIPES, AND STRUCTURES REMOVAL AND CLEAN/DISPOSE 

5 
58 

153 
2,500 
3,000 
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Mobiliz:e/D<>m,ob Fee$ 
Su1ipf,,/Ploce Fill Mtl $/yd3 

Close-Partial Fill Vol , Yd3 

• \ 

Figure 8-3 Key Calculation Assumptions 

AS SLUDGE 

t:;lc•n Cloaure 
~O MONITORING 

. :}:::::::•:.:•:•:<•:•:·:•:•::.:•:<•:•:•: ::::::::.;::,:::,:e;:;:/{C( Total Annual Cost 
··· · .. -,·o: o 

~--..-------.-..... , .. --:-.,..,:0-

Clean Closure-Treat 
& Cllspoue Olt.llfl 

CINn Cloawa-Traat 
&Cll-nO!t.llfl 

• 
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Figure 8-4 SI Closure Calcuations Cost Details 

foND CLOSURE CALCULATIONS & COST DETAILS 

1993 $ 

011 Bbl. fREE OIL RECOVERY 

1-------------"o ... 6_,l 
OU Recovery Coste 

011 Recovery Credit 

FREE-STANDING WATER REMOVAL•nd TREATMENT 
Moblllze/Demobillze 
Liquid Removal 
Treatment/ProceH 

l;:mulsfon Mau Balanoe 

~mulsfon In (Tons) 
011 

EMULSION REMOVAL AND TREATMENT 

2,771 
257.7 

Solids 236_.2 
~muhdon Sludge Out (Tons, 156B.2 

011 62.7 
Solids 235.2 
Water 1270.2 Dii"R~;;~;~·iebl;············································································r:;73·· 

SLUDGE REMOVAL AND DEWA TERING 
~ote-Coats Include Remove! and Oeweterlng 

Subtotal after OIi Recoverv Credit 

On Site WWT Plmt 
Subtotal 

Treatment Optloo 
Removal Cost 
Equipment Rental Cost 
Other Coots 
Chemicals Cost 

119 Hrs 

Subtotal Before Oil Credit 
OIi Recovery Credit 

Subtotnl After Oil Credit 

ludge MaH Bal■no. 
~ludge Toni In 

Emulalon Layer 
1 668.2 

62.7 
235.2 

p4u11 Sudge leyer Total 
______ 4~044 __ .o--+-----~~s,512.1 ... 

684.9 627.7 011 
Sollda 466.1 700.3 
Water J 1,270.2 3,014.0 4,284.2 

~dltlve-Precoat 0.0 
~dltfve-Ume 105.0 

~.':'~.Ii~ .. 1:"9!!!. ~~-~'-~-~!'} ....................................................................................................................................................... '?:.~~:~. 
011 402.7 

Solld• -Ind. Additive, 805.3 

•••••• Weter .............................................................................................................................. · ................................... __ 1,476.4. 

?~~~~ .. !~.~J .............. -.-. ... J\I\I\NINW'l,-.-.•.-.v.V,N\/',,',l\/\l\,....,,,...._yJV\1\1\1\111',N~.-.-.v.,v.w.-..-..-.:vll'.W.-.-. .. v.. .. •...,.,-..._-..._ •• w...._.,l\/\/',/'.._..,,,.JIN\l\l',l\/\,'~.-...... .l'll'.IIN'.fl.v..•.•..-.-..v,~~-~--

>ludge In CBtu/lbJ 
lwtr Sludae Out (Btu/lb) 

2,699 
3,767 

CHEMICAL 

1,000 
0 

06,000 
06,298 

$96,263 
0107,661 

013,853 
,10,000 

$6,000 
$14,633 
043,386 

!2 
$43,386 

Dewote'fflll Option 
Mobilize/Demob. Fee 
Power 
Additive Cost 
Ferrtc Chlortde 
Uquld Additive b 
Pro Coat 
Umo 
Dewatedng Procea Charge 
Site Prep-SleM,Contain,, Utllltles 
Job Monltod"ll/Analytlcol 

Subtotal Before Oil Credit 

Ollllo<overyCredlt 
Subtotel After OU Credit 

FILTER PRESS 

0 

011,000 
S14,066 

t7,663 
$0 
so 

016,756 
t322,130 

020,000 
$6,000 

S395,616 

!2 
t395,516 
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Figure 8-4 SI Closure Calcuations Cost Details 
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f§No c;osuRECALCUiATtONS & cosTDETAtLS 

,,_ ____________ ...;;;DR=ll-'IN'-'G_,O ... f' ... S;.;L;.;U .. 'D ... G;.;E.._ _____ _,NOT INCLU0£D HERE 
~tudo• M■n B■lanoa 
Sludge Tons(Cakel In 

OIi 
2,684.4 

402.7 
Solid■ 806.3 

l;iudge Ton■(Cako) Out 2,684.4 
OH 402.7 

Solid• 805.3 ·u·Rcv~red{Bbt1· - - . - - • - - - - • - - - ... - - - - • - .. - - ... - - - - .. - -- - -- • ·o 
TU Content 

Dwtr Sludge (Btu/lb) 
h~od Sludge (Btunh) 

Haz, Charact. 
loadlngn-tandllng 
Tranaponatlon 
l.andflll Fee 

Subtotol 

Uner Volume In Pond, Yd3 
Uner Volume. Out, Vd3 
Uner/Soll, Tona 

LANDFILL DISPOSAL . 
sou, Ton• 
Ull"ldflll Site 
u,b Fee 
Haz. Charsct. 
Tran■ponatlon 

Loading/Handling 
L.andflll Fee 

Subtotllll 

3,767 
3,767 

SLUDGE TREATMENT/DISPOSAL 

OhloL.andflll 

SOIU UNER REMOVAL 
SOl!tunei' Volume from Pond Btm 

SOil/LiNER 11lEA TMENT 

Ohio L.andflll 

2,684 

02,500 
03,000 

$13,422 
0166,696 
$410,716 
t686,334 

1,010 
1,444 
1,667 

3,386 

02,500 
03,000 

t196,301 
$16,923 

$517,829 
0736,663 

] 

Treatment 
MobUlze/Demoblllze 
Load/Haul to Dryer 
Procen Charge 
Power 

Subtotef Before OIi Credit 

OIi Reeovery Credit 

Subtoillll 

SolVRock Voll.mo from f'l1nd Siem 
1,016 
1,463 
1,728 

To Haz. Wa:ne l.lindflll w/ rtprap 

MoblRze/Demoblllze 
Slondy Charge 
E9COVate/Load 

Lo. Temp Drying 

Subtotal 

eo 
00 
00 

!Q 
,o 

!! ,o 

0 

,2.210 
eo 

040,814 

t42,884 
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Figure 8-4 SI Closure Calcuations Cost Details 

Treatment Option 
Mobllize/Oemob. Fee 
Treatment Cost 

Subtotal, 

NOT REQUIRED 

RIP RAP, PIPES, AND STRUCTURES REMOVAL AND CLEAN/DISPOSE 

Structures, removal and Haul 
Clean Structures 
Clean Plpea 
Rip Rap Wmh 
undtill Rip Rap $/ton 

Subtotal 

BACKFILL THE HOLE 

Mobllize/Oemob Fee 
Partlal FIii 
Soil/Uner Volume 
Sludge Volume 
Emulsion Volume 
Ret. Sludge+ Add, Volume 
Ftee Water Volume 
Freebollrd Volume 

(Pipe & Sump - Ctn Close) 
Supply/Place FIii Mtl. 
Supply/Place All Mtl. 
Supply/Pl'""' FIii M~. 
Supply/Place Fill Mtl. 
Supply/Place Fill Mtl. 
Supply/Place All Mtl. 
Supply/Ploce FIii Mtl. 
l!lubtotnl' 

116% Shrtnkooe Factor 

$400 
$3,750 

$11,800 
00 

lZZ.fil 

$93,668 

Partial Fill For 
Clean Closure 

010,000 
f121,105. 

$0 
$0 
$0 
$0 
$0 
$0 

f131,106 
0149,271 

0 



0 0 
Figure s/4 SI Closure Calcuations Cost Details 
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t£N~LOS'!._RE CALCULATIONS & COST DETAILS 
/ 

llSCOUNT FACTOR ~ • 

POST CLOSURE CARE Plan C.....,_ P.V. 0 
Ont1Y._. 3oy..,. YEAR DISC. FACTORS SUMMATION 

Discount Fac:tor'6 ~ I Annual Monltorfng $0 ,o 1 1.00 1.00 
Annual CAP Inspection ,o $0 2 1.00 2.00 
Otrfy/Annusl Reporting $0 to 3 1.00 3.00 
Other Monitoring l2 ll! I 4 1.00 4.00 

Subtotal 10 ,o 6 1.00 5.00 
8 1.00 8.00 
7 1.00 7.00 
8 1.00 8.00 

INTERNAL ENGINEERJN<J Clean Closw.-Tr.at 9 1.00 8.00 
A~Otfollo 10 1.00 10.00 

' 11 1.00 11.00 
lntemal Support $20,000 12 1.00 12.00 
Corp. Support mm 13 1.00 13.00 

14 1.00 14.00 
Subtotal $40.000 16 1.00 16.00 

18 1.00 18.00 
17 1.00 17.~ 

) 18 1.00 18.00 
19 1.00 18-00 - 20 1.00 20.00 

OlfTSIDE ENl3/NEER/NG 21 1.00 21.00 
Clean Closure-Trut 22 1.00 22.00 
& Dlspoq otflll• 23 1.00 23.00 

24 1.00 24.00 
Closure Design $10,000 26 1.00 26.00 
CI09Ure Certification $10,000 28 1.00 28.00 
Project Mgmt $30,000 .. 27 1.00 27.00 
Closure Report $25,000 28 1.00 28.00 
Sampling & Analyal• $65,000 29 1.00 29.00 
Risk Assessment 130,000 30 1.00 30.00 

Subtotal $180,000 


